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Remarks : 

This amendment is submitted in an earnest effort to 
advance this case to issue without delay. The examiner has 
indicated that the case contains allowable subject matter. 

The specification has been amended to eliminate some 
minor obvious errors. No new matter whatsoever has been added. 

The translated claims have been amended to place them in 
somewhat better US form. The US- style claims have been amended to 
clarify their language. No new matter has been added. 

Claim 9, which originally depended via claim 7 on 
independent claim 1, has been found to contain allowable subject 
matter. Accordingly this amendment places in the case a new claim 
20 including the subject matter of original claims 1, 7, and 9. 
Hence this claim is allowable. There are still only 20 claims of 
which only three are independent, so that no extra-claim fee is 
needed. 

The instant invention is a cutting insert having two 
embodiments, one shown in FIGS • 2 and 5 - 8 and the other n FIG. 3 
and FIGS. 9-12. The insert is mounted on a support movable in a 
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predetermined direction (perpendicular to the view of FIG. 4) and 
has a body secured to the support and formed with: 

a front face 10 or 22 lying generally in a 
plane generally parallel to the direction; 

an arcuate edge face 11 having an inner end 
merging with the front face 10 or 22 , an outer end, and 
defining between the inner and outer ends an arcuate 
cutting edge 12; and 

a side face directed forward in the direction 
and defining an outer cutting edge 14 or 24, 25 extending 
transversely of the front face 10 or 22 from the outer 
end of the arcuate cutting edge 12. 

Claims 1 and 11 to this structure are rejected on US 
patent 4,963,061 of Katbi that shows a rectangular cutting insert 
with front and back faces 17 and 19 and edge faces 21 to 24. As 
described in column 4, line 7 the cutting edges formed between the 
faces 17 and 19 on one side and 21 to 24 on the other are beveled. 
The section shown in FIG. 2 of Katbi shows that the cutting edges 
41 are perfectly straight lines. This is unlike the "arcuate 
cutting edge* 1 clearly defined in claim 1 and 11. 

The mistake the examiner is making is presuming that the 
Katbi insert is displaced in a direction perpendicular to the plane 
of the view in FIG. 2, that is radially of the center hole 35. In 
reality the Katbi cutting insert is intended to be moved in a 
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direction perpendicular to the plane of the view of FIG. 1, that is 
parallel to the axis of the hole 35. Where the faces 21-24 join 
each other or where they is not a cutting edge; instead the cutting 
edge is where the faces 21-24 join the front and back faces 17 and 
19 , so that the shape shown at 33 is not a cutting edge. The 
various profiles shown in FIGS. 3 - 6 of Katbi are not cutting 
edges , instead they are chip-breaking grooves. 

The statement that 43 is a cutting edge is incorrect. As 
shown in FIG. 6, 43 represents the floor of a chip-breaking groove. 
41 is the cutting edge and all the cutting edges in Katbi are 
straight • 

Thus the rejection under §102 must fall because claimed 
structure is not shown in the reference, and a §103 rejection is 
impossible because nothing in Katbi suggests using the cutting 
insert edge-wise. All of the claims are allowable. 

If only minor problems that could be corrected by means 
of a telephone conference stand in the way of allowance of this 
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case, the examiner is invited to call the undersigned to make the 
necessary corrections. 



28 September 2006 

5676 River dale Avenue Box 900 

Bronx, NY 10471-0900 

Cust. No.: 535 

Tel: (718) 884-6600 

Fax: (718) 601-1099 



Respectfully submitted. 
The Firm of Karl F. Ross P.C. 




Attorney for Applicant 



Enclosure : 



Corrected version of translation 
Substitute Specification 
Substitute Abstract 
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CUTTING INSERT 

CROSS REFERENCE TO RELATED APPLICATIONS 

This application is the US national phase of PCT 
application PCT/DE2004/001406, filed 2 JUlv 2004, published 20 
January 2005 as WO 2005/005084, and claiming the priority of German 
patent application 10331148.3 itself filed 9 July 2003 and German 
patent application 10333621.4 itself filed 24 July 2003. 

FIELD OF THE INVENTION 

The invention relates to a cutting insert normally 
clamped to a disk- or bar-shaped tool body, in particular for 
milling crankshafts and having a front face along one edge of which 
and preferably along opposite edges there is a convex edge face 
having an arcuate edge extending over an angle between 90° and 180° 
and serving as cutting edge. 

The invention further relates to a milling tool with a 
plurality of edge-mounted cutting tools. 

BACKGROUND OF THE INVENTION 

The above-described cutting inserts are used for milling 
outside surfaces and forming undercuts on crankshafts. Such an 
application is described by way of example in EP 0/030/228 
(T r anslat o r's note: US e q uival e nt 6/374,472 [[)]] in a disk-shaped 
outside miller that is driven such that the chip-removing machining 
takes place at cutting speeds above 160 m/min. To this end both 
the crankshaft and the outside miller are rotated. To machine the 
cylindrical surfaces of the rotating workpiece, with a crankshaft 
machining its journals, tangent ially attached cutting inserts are 
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used that have according to the teachings of BP 0,830/220 US 
6,374,472 generally rectangular upper faces that are defined by 
peripheral main cutting edges. Immediately adjacent there are four 
side faces that together form auxiliary cutting edges. The upper 
face has near each corner formed by adjacent main cutting edges a 
flat or recess that extends up to the two adjacent cutting edges 
and when the cutting insert is installed tangentially defines 
between the effective cutting face that is formed by the side faces 
and the effective free face that is formed by the upper rectangular 
surface an angle of 75° to 85° so that there is an effective 
cutting angle between -5° and +15°. In order to machine the 
crankshaft in any case two different cutting inserts are required, 
one of which is mounted radially for making the undercut and the 
other tangentially for finishing the journal. 

Tools are also known from the prior art that are rotated 
in so-called single or double rotary systems. With single rotary 
systems a linearly w o rk p i ece tool is moved radially to the rotating 
tool. With double-rotary systems a row of cutting inserts on the 
periphery of a disk- shaped tool support are set in steps along a 
first section of the disk. This tool is swung along an arc 
radially to the rotating workpiece as described in principal in SP 
0,313,644 (Translat o r ' s n o t e : US eq uival e nts 4,790,698 and 
5,037,248 [[)]] and EP 0,286,771. Even with these bar-shaped or 
disk-shaped tools two geometrically different types of cutting 
inserts are used for machining the journals and making the 
undercuts. 
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It is also known that for precisely maintaining the 
desired tolerances in the crankshaft or other rotating workpiece 
being machine to use shims when installing the cutting inserts to 
set the cutting width and to use hardened support pieces to prevent 

5 imbedding in the seat of the cutting insert. Cutting inserts, 

support pieces, and shims can be set in cassettes that are secured 
to the disk- or bar-shaped tool support* 

The milling tool works more cost efficiently with a 
shallower cut, that is with the gentlest possible machining 

io operation. This can also be achieved when the tool has the maximum 
possible number of effective cutting edges. Thus according to 
G e rman 100 27 9 45 (Translato r' s n o te: US e q uivalent 6,805,520 [[)]] 
a disk miller is provided with tangentially clamped cutting inserts 
at an axial inclination of 15° to 35°, preferably 20° to 30°. The 

is furthest back cutting corners of the tangentially clamped cutting 

inserts lie relative to the milling direction on a straight line 
perpendicular to the rotation direction of the disk miller that has 
from the frontmost cutting edge of the following radially clamped 
cutting insert a spacing of <5 mm, preferably <2 mm, down to 

20 negative values. By the use of so-called indexable cutting plates 
that have several usable cutting edges, the costs for the cutting 
inserts can be substantially reduced; thus the above-described 
radially or tangentially clamped cutting inserts each have four 
usable cutting edges. If the usable cutting edges of the cutting 

25 inserts are all worn, the cutting inserts have to be replaced, 

which requires that the required cutting-insert types be stocked. 
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OBJECT OF THE INVENTION 

It is an object of the invention to provide a cutting 
insert that can be used in many different applications. 

SUMMARY OF THE INVENTION 

This object is attained by the cutting insert according 
to claim 1. — A ccor din g to the invention in th e abov e- d e s cr ib e d 
cuttin g ins e rt that either a straight cutting edge generally 
perpendicular to the front face or at a maximum angle of 4° to a 
perpendicular to the front face or a concave edge merges with the 
arcuate cutting edge. A mounting hole for receiving a mounting 
screw can in a first embodiment extend through the front face; in 
this case the cutting insert can be mounted laterally on the tool 
support. According to a second embodiment a mounting hole for 
receiving a mounting screw extends through a roof surface so that 
the cutting insert can be mounted via a mounting screw extending 
radially of the tool support. The straight edge or the concave 
edge serve as chip breakers. In a further embodiment of the 
invention extending from the concave edge there is a straight 
cutting edge for machining cylindrical surfaces, in particular 
journals of crankshafts. Preferably a miller ha a plurality of 
laterally mounted cutting inserts, a cutting insert with an arcuate 
edge and a straight adjacent edge alternating with a cutting insert 
with an arcuate edge and a concave adjacent edge and a further 
straight edge. The straight edge of the first cutting insert and 
the concave edge of the second cutting insert lie in the same 
surface plane, so as to give the particular advantage that the 
number of cutting edges doing the undercutting is doubled, since 
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the cutting insert with an additional straight cutting edge can 
finish cylindrical surfaces while the adjacent arcuate cutting 
edges undercuts. 

In order to stabilize the cutting edge this cutting edge 

5 according to the invention has an edge bevel that extends at a 

bevel angle of 0° to 20° , preferably 10° , and/or a width of 0.1 m 
to 0.25 mm, preferably 0.12 mm, and/or that tapers at the front 
face to a width of 0 mm. Preferably the radius of curvature of the 
arcuate cutting edge, is 1.0 mm to 2*5 mm, in particular 1.4 mm. 

10 When behind the arcuate cutting edge there is a concave 

edge, its radius of curvature is smaller than the radius of 
curvature of the arcuate cutting edge. In a concrete embodiment 
the radius of curvature of the concave edge is 0.6 mm. The concave 
edge acts along with the adjacent straight edge as a chip 

is separator . 

The flanks adjacent the arcuate cutting edge and/or the 
straight cutting edge are set according to a further embodiment of 
the invention at a positive cutting angle between 0° and 20°, 
preferably at a positive cutting angle of 10° . In order to shape 

20 the passing chip optimally, the chip face adjacent the cutting 

edges is formed with a ship-shaping groove, that is done by forming 
it with a flank with a positive dropping chip angle and another 
rising flank that bends up and breaks the chip. 

According to a further feature of the invention, the 

25 cutting insert that has both an arcuate cutting edge for 

undercutting and a straight cutting edge for finishing a journal 
can have side faces at central regions that flank the front face 
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that taper away from the front face and that preferably act as 
chip-conducting steps for chips produced by the straight cutting 
edge. These planar side faces form together with the further 
support faces support faces for the cutting-plate seat so as to 
eliminate the need for support pieces. 

BRIEF DESCRIPTION OF THE DRAWING 

Further advantages and embodiments of the cutting insert 
according to the invention as well as milling tools equipped with 
the cutting inserts are described in the following with reference 
to the drawings. Therein: 

FIG. 1 is schematic views of known prior-art cutting 
inserts for radial or tangential mounting and the cut shape 
produced by a plurality of such cutting inserts; 

FIG. 2 is a perspective view of a first embodiment of a 
cutting insert according to the invention; 

FIG. 3 is a perspective view of a second embodiment of 
the invention; 

FIG. 4 is schematic views of the cutting inserts of 
FIGS. 2 and 3 and the cutting shapes they produce; 

FIGS. 5 to 7 are different views of the cutting insert of 

FIG. 2; 

FIG. 8 is an enlarged detail view from FIG. 7; 

FIGS. 9 to 11 are different views of the cutting insert 

of FIG. 3; 

FIG. 12 is a detail view from FIG. 11; 

FIG. 13 is a partial view of a miller fitted with cutting 
inserts according to FIGS. 1 to 12; 
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FIG. 14 is perspective view of another embodiment of a 
cutting insert according to the invention; and 

FIG. 15 is a partial view of a miller that is provided 
with cutting inserts according to FIG. 14. 

SPECIFIC DESCRIPTION 

The cutting insert 1 according to FIG. 1 is the starting 
point for the instant invention. This cutting insert has a front 
face [[that]] from which extend convex edge surfaces that extend 
between opposite parallel surfaces and whose arcuate shapes form 
cutting edges. This cutting insert is fixed to the side of and 
alternates with a tangentially clamped cutting insert 2 on a tool 
holder, for example a milling disk. In order to hold them in 
precise position for high- tolerance machining of a crankshaft, 
shims 3 are used and hardened support bodies 4 are provided to 
prevent them from imbedding in the seats of the indexable cutting 
inserts. The produced cut line or contour is shown on the left 
side of FIG. 1. 

in a first embodiment of the present invention as shown 
in FIG. 2 and FIGS. 5 to 8 the cutting insert has a front face that 
merges at each end with a convex edge face 11 whose lateral edges 
serve as cutting edges. These cutting edges are not extended at 
an angle as in the cutting insert of FIG. 1, but are extended 
instead in a straight line generally perpendicular to the support 
face or at a maximum angle of 4° to the support face to edges 14 
over a full-width extension of the cutting insert. A mounting hole 
15 in the front face extends all the way through the cutting insert 
(see FIG. 6). To both sides of the mounting hole and parallel to 
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the upper and lower edges formed by the face 11 there is a raised 
portion 16 whose edge is useful for making a sleeve rim. Further 
details of this cutting insert are seen in FIGS. 5 to 8. The 
cutting insert is mirror symmetrical both along a longitudinal and 
a transverse axis so that there are four cutting edges 12 flanking 
the end faces 11. The radius of curvature of the cutting edges 12 
is 1.0 mm to 2.5 mm, preferably 1.4 mm. Extending from them at an 
angle between 0° and 10° , preferably between 3° and 4° relative to 
a perpendicular from the front face 12 there is the edge 14 which 
extends over the entire width [[to]] at the rear of the cutting 
insert. As shown in FIG. 5, the cutting edges 12 are set at an 
angle a of 0° to 20° , preferably [[of a =]] 10° to the longitudinal 
center axis of the cutting insert or a line parallel thereto. The 
cutting edges 12 and the edge 14 are provided with a bevel 17 that 
extends at a bevel angle of 0° to 25° , preferably 10° and that has 
a uniform bevel width of 0.1 to 0.25 mm, e.g. 0.12 mm. Behind the 
cutting edge 12 and the edge 14 there is a chip- shaping region that 
is comprised of a falling flank 18 forming a positive chip angle 
and a rising flank 19 to shape and break the chip. The bevel 17 
like the bevel on the cutting edge of the raised portion 16 tapers 
away at the ends at the arcuate cutting edge to 0 (see reference 
20). In the center the cutting insert forms small planar flank 
faces 21 that serve as mounting surfaces. FIG. 6 also shows that 
the cutting insert, except at the flank faces 21, is angled back at 
an angle b of 0° to 10° in the region of the flanks 18 and 19 
forming the chip faces. 
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A further embodiment of the invention is shown in FIG. 3 
and FIGS. 9 to 12 . This cutting insert has a planar front face 22 
from whose central region a pair of side faces 23 extend backward, 
each tapering rearward. These side faces 23 serve as support faces 
for mounting. Arcuate end faces 11 are defined by cutting edges 12 
whose radius of 1.0 mm to 2.5 mm, preferably 1.4 mm, is the same as 
the cutting- edge radius of the cutting edge of the cutting insert 
of FIG. 2. These cutting edges 12 merge with a concave edge 
portion 24 that is effective in the FIG. 3 embodiment as a chip 
separator and that extends as a circular groove over the entire 
width of the cutting insert. The radius of this concave edge 24 is 
substantially smaller than the radius of the cutting edge 12. 
Extending back to the rear end of the cutting insert from each of 
these concave edges 24 is a straight cutting-edge portion 25. This 
straight cutting edge 25 serves for finishing cylindrical surfaces, 
in particular journal surfaces of crankshafts as will be described 
below. Along the edges 12, 24, and 25 there is a bevel 26 that 
lies at an angle of 0° to 20°, preferably 10°, and that has a width 
from 0.1 to 0.25 mm, preferably 0.12 mm. This bevel 26 tapers at 
the front face at 27 to zero. Extending from the cutting edges 12, 
24, and 25 or the bevel 26 there is a falling face 28 at a positive 
chip angle that merges at its rear end with a rising face 29 so 
that the faces 28 and 29 form a chip-shaping groove. The mounting 
hole or the throughgoing aperture 16 h w s 15, 36 has in the upper 
part 15 a recess for holding a head of a mounting screw, the hole 
lower part 36 having a width c that allows a shaft of the mounting 
screw to pass. As visible in FIGS. 3 and 10, the edges 12, 24, and 
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25 extend rearwardly at an angle d that is <;3°. The cutting insert 
of PIGS. 3 and FIGS. 9 to 12 is also set laterally on a tool 
holder, e.g. an outside miller, as shown partially in FIG. 13 at a 
tool body 30. The concave edge serves in this system as a chip 
breaker that serves to separate the chip formed by the straight 
cutting-edge portions 25 and the convex cutting edge 12. As shown 
in FIG. 13 the disk- shaped tool support 30 carries cutting inserts 
31 according to FIG. 3 alternating with cutting inserts 32 
according to FIG. 2. The cutting inserts 31 and 32 are positioned 
along one edge such that the edges 14 of the cutting inserts 32 and 
the concave edge portions 24 of the cutting inserts 31 overlap. As 
a result the cutting operation of the machine on which the support 

30 is mounted is improved with respect to separation of chips and 
reduced cutting force per cutting insert. Unlike the cutting 
insert 32 that is braced by a support block 33, the cutting insert 

31 needs no support piece since there are sufficiently large 
support surfaces for the cutting insert seat (on all four sides). 
The cutting insert 31 replaces the prior-art tangent ially mounted 
cutting inserts that are of square shape seen from above, with the 
advantage that it has an additional cutter for making the undercut 
so that in use the cutting inserts 31 and 32 have twice as many 
cutting edges for making undercuts. The alternating mounting of 
the cutting inserts 31 and 32 on a miller is only chosen to save 
space, since the cutting inserts of FIG. 3 are relatively bulky and 
cannot be mounted immediately adjacent one another as [[then]] they 
can when the cutting inserts 31 and 32 alternate. In addition the 
cutting insert 31 needs no support body and no shimming so that 
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these parts can be eliminated. The cutting insert 31 has four 
cutting edges 12 and four cutting edge portions 25 that can be used 
by appropriate indexing of the cutting insert. The tool support 30 
is formed as an outside miller; but the cutting insert 31 and the 

5 cutting insert 32 can also serve as an inside miller or be used on 

a bar- shaped tool for single- or double-rotary milling. 

The profile pro duc e s produced by the cutting inserts 31 
and 32 is shown FIG. 4 on the left. The cutting insert 32 is 
positioned by a shim 13. 

10 The embodiment of FIG. 14 is a cutting insert whose 

mounting hole extends through a surface 35 that terminates at the 
edge 14 as a top face. The cutting insert is mirror symmetrical to 
a center plane parallel to this face 34 and thus can be used as an 
indexable cutting insert. 

is FIG. 15 shows a miller 36 having cutting inserts 33 and 

34. This has the advantages of the miller of FIG. 13. 
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